SORBElilT MA-^TBRZAL FOR PETROLEUM/OZI.S OR FCR WATBR- 

SOLUBLE POUiiUTANTS 

The present invention relates in general to 
5 sorbent mateirials and in particular, in a first 
variant, to cippropriate oleophilic materials for the 
absorption ancVor adsorption of petroleum/oils, as well 
as to appropriate sorbent materials for the absorption 
of water (or of solvent (s)) in which polluting agents 

10 are dissolved. 

Accidental spills of crude and refined 
petroleum, of petrol and of similar products, most 
especially ir. watercourses, have the potential of 
inflicting coiisiderable damage on the ecosystem. If a 

15 spill is large in size, the local popiilations of 
mammals, the aquatic organisms and other animals and 
plants may be endangered, A large number of techniques 
known for the elimination or attenuation of the impact 
of spills of 1;his type may be costly and take a lot of 

20 time. Their efficacy can furthermore be unsatisfactory 
and these techniques can cause secondary problems. The 
inflammation of slicks of hydrocarbons on water or on 
the ground may for example be dangerous foe people or 
property just as for the surrounding animal and plant 

25 life. Agents for dispersing petroleum and detergents 
often produce residual derivatives which ma^ themselves 
be dangerous. Because of these inadequaci>ss/ sorbent 
materials often represent an attractive alternative for 
the purpose of cleaning spills of petroleum or of 

30 similar products. As used here, terms such as ^^sorbent" 
and the like should be understood to include materials 
which ^^absorb'' and/or "adsorb'' liquids. In some cases, 
however, where*, appropriate for clarity of C'xplanation, 
the present text will specifically iiidicate if 

35 phenomena involving "the absorption capacity" or ''^the 
adsorption capacity" are present and if one or the 
other predominates. 

Sorbent materials which have manifested a 
potential as effective means of treating aquatic and 
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nonaquatic h/drocarbon slicks include fibres and 
mineral and glass particles. American Patent 
No. 5,-215,407, for example, proposes the uses of blowing 
wool compositions based on fibreglass^ ishredded or 
5 nonshredded, Cor the treatment of spills cf petroleum 
situated on bodies of water or on the ground. This 
patent assert:5 that one advantage of the use of 
materials of "his type on water is the fact that if an 
appropriate fibreglass insulating material j.s used, the 

10 fibreglass manifests sorption affinity for the 
petroleum rather than for the water. Becc.use of the 
inorganic na;ure of fibreglass blowing insulating 
materials, materials of this type ""^adsorb" more than 
they ""^absorb" liquids. The fibreglass tiompositions 

15 disclosed in Patent No. 5,215,407 are essentially 
composed of fibreglass blowing insulating materials 
with the poss:.ble inclusion of cork and/or iityrofoam to 
provide absorption capacity and resistance to 
compression. The fibreglass may also be sprayed with 

20 the aid of a fog generated from a solution of 
antifreeze and water, in order to reduce the static 
electricity a:-id the dust released during the spraying 
of the particles onto a petroleum spill. 

Americ:an Patent No. 5,215,4 07 mentions several 

25 commercially livailable materials which are appropriate 
for use as ijase for the particles of a fibreglass 
blowing wool composition which are disclosed therein: 
fibreglass blowing insulating material InsiilSafe III®, 
manufactured by the company CertainTeed Corj)oration, of 

30 Valley Forge. in Pennsylvania, fibreglass blowing 
insulating material Rich-R®, manuf actur^sd by the 
company Johns; Manville Corporation, of Denver, in 
Colorado, and fibreglass blowing insulatiig material 
Thermacube®, manufactured by the company Owesns Corning, 

35 of Toledo, in Ohio. For aquatic petroleum spill 
applications, the patent apparently recommends the use 
of fibreglass blowing insulating material InsulSafe 
III®, because it does not have a tendency to absorb 
water. In relative terms, compared with thgs fibreglass 
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blowing insulating materials Rich-R® and Themacube*, 
the fibregLass blowing insulating material 
InsulSafe III^ may absorb less water. It nevertheless 
does not constitute a material which i.s genuinely 
5 hydrophobic. 

The fibreglass blowing insulatirg material 
InsulSafe III'^' is a bulk fibreglass insulating 
material, with unbound, white, virgin fibres, which is 
applied with the aid of pneumatic means for the 

10 insulation of lofts, wall surfaces and other areas of a 
building. To ::acilitate the introduction and to improve 
the performance of the insulating material in its 
specialized building insulation applications, the 
fibreglass is coated with several materials designed to 

15 achieve cer1:ain results or certain beneficial 
properties. Among these are silicone emulsions which 
act as lubric;ant and quaternary ammonium salts which 
act as antistatic agent. Silicone is a protective 
coating on glass (that is to say that it prevents 

20 abrasion of the fibres through mutual rubiaing of one 
fibre on the other) . Silicone improves recovery during 
the blowing process (that is to say gives again 
resistance to the fibre so as to reach a high R value) . 

It has been demonstrated that the fibreglass 

25 blowing insulating material InsulSafe III®, just like 
the fibreglass blowing insulating material Thermacube*'^ 
(which is reciognized in American Patent No. 5,215,407 
as being even more hydro-sorbent than the fibreglass 
blowing insulating material InsulSafe i;:i") , sinks 

30 rapidly if used to treat an aquatic hydrocjirbon slick. 
The material for treating petroleum spilJ which has 
sunk can, in .some cases, be difficult if no-: impossible 
to recover. This can in turn lead to an ecological 
contamination of the marine environment in "he vicinity 

35 of the material which has sunk. 

Ameri<:an Patent No. 5,078,890 describes a 
technique for treating an aquatic petroleum spill by 
the use of felt particles made of mineral wools (glass 
wool or rock wool) . The mineral wools are bound by a 
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hydrophobic f ormophenolic binder resin and iire hardened 
at high temperature. The felts are cut in-t.o particles 
of less than 4 cm and are then compressed in order to 
reduce their volume during storage and tiansport. At 
5 the time of application^ the densified particles are 
decompressed and unbound and are then sprayed onto a 
petroleum spill by a pneumatic stream, such that they 
recover theii original density. Silicone or similar 
hydrophobic agents may be made available in addition to 

10 the binder resin at the time of the manufacJture of the 
felts in a pi'oportion of approximately 0.5 to 3.0 per 
cent by weight of the fibreglass. The product described 
in American Patent No. 5,078,890 is markcsted by the 
company Sain t-Gobain Isover, in France. It is 

15 oleophilic anS hydrophobic and floats on water and is 
consequently useful for its future applications. Its 
method of manufacture and the subsequent techniques for 
handling and use are nevertheless somewhat complicated 
and demanding from the material, energy ard financial 

20 point of view. 

Fibreglass was proposed for its use as a means 
for cleaning or absorbing accidental spills of 
petroleum on the ground and on water. Amei-ican Patent 
No. 5,078,890, as cited above, describes the use of a 

25 ' commercially available bulk fibreglass insulating 
material for the purpose of objectives of this type. 
However, the coating substances appli«sd to the 
conventional fibreglass blowing wool insulating 
material, which are useful additives when f;.breglass is 

30 used for its designated objective as building 
insulating material, do not significantly compensate 
for the tendsncy which fibreglass possesses to sink 
when the insulating material is used to c]ean aquatic 
petroleum spills. And American Patent No. 5,215,407 

3b discloses a product for cleaning petroleian based on 
fibreglass, vhich, although capable of floating, is 
nevertheless somewhat difficult to manufacture and to 
use . 
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Figure! 1 (prior art) illustrates a mass of 
conventional bulk fibreglass blowing wool 10 (density = 
2. 55 g/cm^) suspended above discrete qucintities of 
water 12 (density = 1.0 g/cm^) and of S^,E 30 grade 
5 engine oil 14 (density = 0.95 g/cm^) , placec, on a solid 
substrate 16 before bringing the fibr€:glass into 
contact with t;he oil and the water. 

Figure 2 (prior art) shows the fibreglass 10 in 
contact with 1:he substrate 16 and the adsorption of the 

10 oil and of the water which are symbolized ::espectively 
by the ovals 12 and 14. Fig. 2 reflects the fact that 
the conventional bulk fibreglass 10 manifests excellent 
characteristic:s of wicking effect both relative to the 
water and relative to the oil and adsorb without any 

15 discriminatiorL both liquids. In facty the water is 
adsorbed nvore rapidly than the oil because of its lower 
viscosity. 

Figur€> 3 (prior art) shows a bundlis or a mass 
of conventioncil fibreglass 10, submerged in a volume of 
20 water 12, placed in a container 18, shortly after 
introducing the fibreglass onto the surface of the 
water. Becauss of the excellent properties of wicking 
of the fibrec-lass/ coupled with its densi-ry which is 
approximately 2k times greater than that of water, the 
25 mass rapidly adsorbs its available capaci1:y of water 
and sinks to the bottom of the container 18 . 

Figur«{ 4 (prior art) describes a mass of 
fibreglass bl<5wing wool insulating material CertainTeed 
InsulSafe III* 10, shortly after adsorption of a 
30 quantity of Brass River crude petroleum which had been 
previously spilled on a quantity of water 12 in the 
container 18 . However, the fibreglass 10 rapidly 
adsorbs and v»ithout discrimination both ths water and 
the petroleum (ovals 12, 14) . Once the water 12 and the 
35 petroleum 14 penetrate and saturate the matrix of 
fibres, the f:.breglass rapidly sinks. 

Consecjuently, a need is observed relating to a 
hydrophobic and oleophilic sorbent materi<il which is 
useful for ti'eating aquatic and nonaquatic petroleum- 
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based pollutants. The material should preferably 
manifest high floatabiiity in the event cf a use in 
aquatic environments/ and should be comparatively 
inexpensive and easy to manufacture and to use. 
5 The subject of the present invention is first, 

in a first Vcsriant, a "'^sorbent" material comprising a 
fibrous TOater;Lal, in particular loose fibres, which is 
at least part:ialiy coated with an oleophilic coating 
which is predominantly and in particular essentially 

10 composed of silicone (s). It is defined more precisely 
in Claims 1 to 8. "Predominantly" is understood to mean 
a quantity by weight of at least 50% of the coating, 
and "'"'essentially" is understood to mean a quantity by 
weight of at least 80 to 90% of the coating. The 

15 invention also relates to the method of producing such 
a "sorbent" mjiterial, in particular defined in Claims 9 
and 11 and its. applications defined in Claim 12 . 

The invention, in its first variant, becomes 
more easy to understand from the following description 

20 of the preferred embodiments of the latter, 
illustrated, by way of example only, in the 
accompanying c.rawings in which: 

Figur€i 1 is a view comparing the approximate 
densities of the conventional bulk fibreglass blowing 

25 wool, water ar.d engine oil; 

Pigurci 2 is a view describing the 
undifferentiated adsorption capacity of the 
conventional k'ulk fibreglass for oil and for water; 

Pigurei 3 is a view of a quantity of 

30 conventional bulk fibreglass which has adsorbed water 
and which has then sunk in the water; 

Fxgur€i 4 is a view of a qaantity of 
conventional bulk fibreglass which has adsoi-bed without 
discriminatior. oil and water and which has t.hen sunk in 

35 the water; anc. 

Flgurei 5 is a view of a first. preferred 
embodiment of a sorbent material in accordar.ee with the 
first variant of the present invention, adsorbing oil 
in a selective manner compared with water; 
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Figure 6 is a view of a first preferred 
embodiment of a sorbent material in accordance with the 
first variant of the present invention which has 
selectively adsorbed oil and continues t'3 float on 
5 water. 

During the research and development: which led 
to the present invention, as described below in greater 
detail, it wai> discovered that a coating predominantly 
(essentially] composed of silicone (s) shou].d have the 

10 effect of ca-ising the floatation of the insulating 
material made of mineral fibres of the bulk fibreglass 
type if broucht into contact with a mass of water. 
However, it has been established that the fibreglass 
blowing insulating material InsulSafe 111^ sinks 

15 rapidly when it is placed in water. Although the reason 
for this beha-k'iour is not completely understood, it may 
be that the antistatic agent based on quaternary 
ammonium salts; is, in any manner, responsiJjle for the 
substantial sappression of the silicone iloatability 

20 effect. 

The present invention uses oleophilic and 
hydrophobic diibrous sorbent materials and methods 
intended for the manufacture and for the use of 
materials of this type. The sorbent agents are useful 

25 for the elimination of hydrocarbon slicks and of 
similar spills affecting watercourses and land 
structures. I,i one embodiment/ the fibrous materials 
comprise mineial (glass) fibres in bulk (that is to say 
unbound) , commonly known by the term "^bl.own wool", 

30 "wool for blowing" or ^^blowing wool", or fibreglass 
particles. In another embodiment, the fibrous materials 
comprise loose cellulosic fibres. The invention however 
includes fibres, whether they are r\ineral or 
cellulosic, which are bound, that is to say sheathed 

35 wirh a sizing composition (generally containing resins, 
based on phenol-formaldehyde and urea in particular) . 
In accordance} with both embodiments, the fibrous 
materials ar«j coated with a light coating of a 
substance which allows the fibrous materials to float 



- 8 - 

in water and which consequently makes them easy to 
recover if used for the removal of petrcleum spills 
from bodies of water. The coating substance is 
essentially composed of silicone, but may ulso include 
5 other constituents such as paraffin oil. 

The sorbent materials according to the 
invention are easier to manufacture and to use and 
possess floatability and sorption capacity 
characteristi<;s which are comparable to or ijreater than 

10 those of fibrous sorbents for petroleum known up until 
now in the pr:.or art. 

Figure 5 qualitatively illustrates the 
characteristics of the adsorption capacity of bulk 
fibreglass blowing wool 110, in accordanc:e with the 

15 present inveni;ion^ as a function of discret<a quantities 
of water 112 and of SAE 30 grade engine oi] 114 C^SAE" 
means "'SociJ^ty of Automotive Engineers") . The 
fibreglass 113 can be manufactured in accordance with 
any process appropriate for the production of bulk 

20 fibreglass, for example the tech:iiques of 
centrifugatiori and gas drawing. Processes cf this type 
are well known to persons skilled in the art. They will 
consequently not be discussed in detail her?; . After the 
formation of i:he fibreglass, however, and in accordance 

25 with one embisdiment given by way of example of the 
present inven':ion, the fibreglass is preferably coated 
with the aid of about 0.05 to about 0.10 per cent by 
weight of sild.cone relative to the weight of the fibre. 

If the content of silicone is substantially 

30 less than about 0-05% by weight of silicone, the fibres 
do not retain their floatability. There is however no 
scientific li.tiit indicating how much 5ili<;one can be 
used. The silicone has a specific gravity cf less than 
1,0 grams/cm''. Given its natural floatability, 100% of 

35 the added silicone should also work. However, in 
practice high levels of silicone would be wasteful and 
would be costly. The preferred range is between 0.05% 
and 0.5% of silicone. 



- 9 - 

As regards the type of silicone which may be 
usedr there mny be chosen, in particular, emulsions in 
the form of fluids having a viscosity of about ten to a 
few hundreds cf centistokes (for example between 50 and 
400, preferably between 100 and 300 cent.LStokes, in 
particular of about 200 centistokes. Thei.r molecular 
mass may be setween 1000 and 100,000, in particular 
5000 to 15, 000. Preferably, they are silicones which 
are not reactive at room temperature, but when they are 
applied to th« hot fibres, upon leaving centrifuges in 
particular, the silicone may advantageously tend to 
form irreversible chemical bonds with the mineral 
fibres, in particular with the fibreglass. 

One example of silicone of inter-sst to the 
invention is in particular PDMS (polydimethilsiloxane) , 
having the chemical formula: 

# 
20 

with R radicals which may be alkyls of the methyl type 
or an alcohol function OH. It should also be noted that 
various silicones are mixed in variable p.roportions . 
The propertieii of these silicones vary, in particular 

25 according to the type of R radicals (or i:: either of 
the methyls Ls substituted) which may be alkyl or 
unsaturated groups, for example phenyls, propyls, 
substituted/branched alkyls. This choice of radicals 
attached to tl-.e silicon makes it possible tc modify the 

30 properties of the silicon, in particular its degree of 
hydrophobicity . 

The class may be coated by th€ following 
process, by way of example: when the fibreglass leaves 
a centrifuge basket (for example a unit Cor forming 

35 fibres by cen;rifugation) , it is immediately subjected 
to spraying with the aid of the silicone emulsion (in 
aqueous phase) . The silicone emulsion is pumped from a 
storage tank through a system of flexible pipes in the 
direction of £. small 0.5 inch (1.27 cm) stainless steel 
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pipe which hag been made in the form o£ a circular ring 
having a diaiieter of approximately 36 inches (0.9 m) . 
Several spray nozzles may be situated around this ring. 
The spray nozzles are directed towards the centre. When 
5 the fibres ai-e formed, the pressurized air introduced 
during the formation of the fibres brings the fibres 
towards the i^ottom and through this spray ring. The 
newly formed fibres are coated with tlie silicone 
emulsion as they pass through the ring at a very high 
10 speed. 

The product according " to the invention 
preferably uses no binding agent (for example a 
formophenolic resin) and provides an oleophilic, 
hydrophobic product in bulk. The silicone is the only 

15 hydrophobic chemical constituent (several yf them may 
be used in thi^ form of a mixture) . The silicone creates 
a product which is hydrophobic and which, once blown, 
allows the fibre to expand after' a high iiompression . 
This product possesses niamerous advantag«2S compared 

20 with the prior art products, such as the bound felt 
insulating material having from 0.5 to 3.0% of silicone 
described in American Patent 5^078,890 to which 
reference was made above. 

It was observed that a siliccne coating 

25 promotes the floatability of the fibreglass 110 while 
conferring oleophilic and hydrophobic cha::acteristics 
on it. A preferred silicone is the piroduct Dow 
Silicone 34 6 marketed by the company Dow Chemical 
Company of Midland, in Maryland. Since it iu preferable 

30 to deliver th« fibreglass 110 by the pneumatic route in 
the case of a use for the treatment of large petroleum 
spills, the .cibreglass 110 may be optionally coated 
with the aid of 1.0% to 3.0% of oil(s) in €. sufficient 
quantity to act as agent for removing dust, in 

35 particular during the fibreglass delivery phase. The 
oil may be fcr example the oil "PROREX 100®" marketed 
by the company Mobil Corporation or the product "'^SUNPAR 
LWllO®'' marketed by the company Sun Company. Any oil or 
any other substance which is appropriate for the 
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removal of dust and which does not have a material 
impact on th<s oleophilic and hydrophobic advantages 
conferred by the silicone could however be acceptable 
in the perspective of the intended objecti.ves of the 
5 present invention. A preferred composition includes 
0.27% of silicone and not more than 1.8% of oil. As 
indicated in Fig. 3, the fibreglass 110 preferably 
absorbs the petroleum 114 rather than the waier 112. 

An exemplary paraffin oil which may be added to 
10 prevent dust and irritation has a viscosity of between 
about 18.7 and 22.0 cSt at 40*'C, a minimum flash point 
of dBO^F, and a specific gravity of about 0.862 at 

eo'F. 

Simulated petroleum slicks were f>roduced in 

15 order to compare the relative i'loatability 
characteristics of the conventional bulk fibreglass 
blowing wool insulating material and the bulk 
fibreglass blowing wool, with silicone coating, of the 
present invention. Each petroleum slick was prepared in 

20 the laboratory by adding 15.0 grams of Brass River 
crude petroleum to 400.00 grams of tap water, 
maintained in separate reservoirs at room t.emperature. 
1.0 gram of stiredded fibreglass blowing wool insulating 
material Certs. inTeed InsulSafe III® was then placed in 

25 a container £ind 1.0 gram of bulk fibregl.ass blowing 
wool, with s.'.licone coating, in accordance with the 
present invention, was placed in the other container. 
Within about one minute, each fibreglass sample 
substantially adsorbed the entire petroleum. The sample 

30 of fibreglass blowing wool insulatincf material 
CertainTeed InsulSafe III® sank rapidly. On the 
contrary, the sample of bulk fibreglass blowing wool, 
according to the present invention, whose coating is 
essentially composed of silicone continued to float 

35 practically indefinitely. 

Figure 6 shows a mass of bulk fibreglass 
blowing wool, with silicone coating 110, ir. accordance 
with the presient invention, floating on g volume of 
water 12 cont.iined in the container 18. The fibreglass 
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110 adsorbs the petroleum (ovals 14) substantially 
excluding the water- In fact, in the event cjf a use for 
cleaning aquatic petroleum spills, the fifcreglass 110 
can be easily; and. completely recovered once saturated 
5 with petroleum. Consequently, the risk of the fibrous 
material impregnated with petroleum sinking and 
possibly becoming lost at the bottom of a bc»dy of water 
is eliminated in an efficient manner. 

Durinc- the research and developmen*: which led 

10 to the present invention in its first variant, it was 
observed that in addition to the inorganic mineral 
fibres such as fibreglass blowing wool, a coating 
essentially composed of silicone also ii.iproves the 
sorption capacity of bulk and moreover untreated (or 

15 bound) cellulosic fibrous materials . Untreated 
cellulosic fibres such as ground newspaper, wood pulp 
and similar products both adsorb and absorb the liquid, 
whereas the untreated fibreglass adsorbs the water. 
However, jusi: like the untreated fibreglass, the 

20 untreated cellulosic fibres indiscriminately sorb the 
water and th€! petroleum. Consequently, ths untreated 
cellulosic filsres, like the untreated mineral fibres, 
tend to sink ;:apidiy in the case of a use for cleaning 
aquatic petroleum spills. 

25 In accordance with the present invention, it 

was observed that when cellulosic fibres are treated 
with the aid of a silicone which is the satie or which 
is similar in quality and in quantity to that applied 
to the fibreglass 110 discussed above, the coated 

30 cellulosic fibres selectively adsorb and absorb the 
petroleum at the expense of the water. Consequently, 
the cellulosic fibres coated with silicone manifest a 
substantially' higher floatability compared vith that of 
the untreatec. cellulosic fibres. Specifically, the 

35 untreated cel.'.ulosic fibres tend to sink within a few 
minutes, whereas the cellulosic fibres coated with 
silicone have proved to adsorb and absorb t^e petroleum 
and continue to float for a period of between about 30 
and about 60 icinutes. 
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In accordance with either embodimsnt of the 
present invention, the silicone-coated fibrous 
materials which are provided here are sorbents which 
are effective for petroleum. In particular, the 
5 silicone-coated fihregiass 110 and the cellulosic 
fibres have demonstrated a sorption capacity equal to 
more than 20 times, respectively more than 15 times, 
their own weight of SAE 30 grade engine oil. 

Although the invention in its first variant has 

10 been describee, in terms of exemplary embodin.ents, it is 
not limited thereto. Quite on the contrary, the 
accompanying claim should be understood in a broad 
sense to include other variants and other embodiments 
of the invention which could be made by persons skilled 

15 in the art without departing from the cont-3xt and the 
scope of the invention. 

Thus, in its first variant, the ^"^bulk" fibrous 
material, witliout a sizing composition, is preferred. 
It has the advantage of being capable of being blown. 

20 At the industrial level, the step of spraying the 
sizing composition and the step for its cros slinking by 
passing the fibrous material in an oven are both 
avoided. Howe^rer, the invention also appli«js to bound 
fibres. It is possible to discharge the emulsion 

25 containing th<5 hydrophobic/oleophiiic silicone (s) onto 
the fibres on:::e they have been sized by a spray ring 
placed under the ring used to spray the size, under the 
centrifugatiorj plates. These sized and then treated 
fibres can th«in be used in the form of mat.s or can be 

30 shredded in the form of flakes. 

It is also envisaged in the context of the 
invention to treat fibrous material already in the form 
of a cushion of fibres, by spraying the emulsion onto 
the surface of the cushion in particular. 

35 It is possible to combine several silicones in 

the emulsion used (whose aqueous solvent evaporates 
during the preparation of the product) . 

The fibrous material according to tire invention 
in its first variant is very effective for absorbing 
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any type of oil or hydrocarbon, in particular those of 
these products which have a viscosity of between 8000 
and 15,000 c€.ntipoises . Generally, it is capable of 
absorbing between at least 15 and 50 times its weight 
5 of this type of oil /hydrocarbon. 

AS s.sen above, a particularly -advantageous 
application relates to the treatment of oil slicks, for 
selectively absorbing pollutants without sinking to the 
bottom of the water. Other applications, are also 
10 promising, in particular in the field of filtration. 
Finally, it is also possible to use this type of 
material for '^sponging" petrol or used engine oil from 
cars or lorries, in particular in garages. This 
material may thus be available in the form of pads 
15 which are placed at the appropriate site In order to 
recover the usied engine oil for example. 

The paresent invention also relates, in a second 
variant, to sorbent materials suitable for 
absorbing/adsorbing liquids, in particular aqueous 
20 liquids, in particular with the aim of recovering 
various types of pollutants/effluents soluble m an 
aqueous phase or in certain organic solvents. 

The same type of fibrous material as in the 
first variant is targeted. The sorbent materials are 
25 useful in medical applications, personal hygiene 
applications and applications for recovering pollutiLng 
materials, among others. Fibrous materials £uch as wool 
and felt, including fibreglass materials, have been 
used for such applications. Figure 7 illustiates a mass 
30 of traditional fibreglass insulating material 10 in 
contact with .i quantity of water 12 placed on a solxd 

substrate 14. 

American Patents No. 5,215,407 and 5,078,890, 
for example, describe respectively the use of bulk 
35 (that is to say unbound) fibreglass and as felt (that 
is to say bo'ind) fibreglass as a means for cleaning 
spills of oil and of other liquid polluting materials. 
American Patent No. 5,215,407 describes the use of 
shredded blowing fibreglass bundles for the absorption 
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of materials such as oil, from water and from other 
surfaces. For such spills, fibreglass ±r, preferrecl 
which preferably absorbs the oil rather thar the water. 
American Patent No. 5^078,890 describes the use of 
5 felts composed of mineral fibres for the absorption of 
petroleum products from bodies of water. The felts 
include glass wool or rock wool, and comprise highly 
compressed fiJjres. Before the compression, the fibres 
are cut into particles of less than 4 cm. The fibres 

10 are compressec with a binding agent which is preferably 
made of a water-repelling material, thus st.rengthening 
the hydrophobicity of the felts. Such hydrophobic 
materials may not be sufficient for the absorption of 
water and of aqueous liquids. 

15 Consequently, there is a continuous need for 

materials capable of sorbing liquids, in particular 
water-soluble liquids and water-based liquids. One 
aspect of the invention in its second variant is 
therefore a scrbent material comprising a iricterial made 

20 of fibreglass and at least one hydrophilic particulate 
material. 

Another aspect of the invention is a method of 
sorbing a liqjxd, comprising bringing the liquid into 
contact with a sorbent material comprising a material 
25 made of fib;reglass and at least one hydrophilic 
particulate material. 

The invention according to the second variant 
is the subject of Claims 13 to 19. 

Figure 7 is a view illustrating the 
30 characteristic capacity of a traditional material made 
of fibreglass to sorb water; 

Figure 8 is a view, similar to Figure 7, of a 
sorbent material made of fibreglass accorc.ing to the 
present invention, for water; and 
35 Figure 9 is a graphic illustration of the 

relative water-sorbing powers of several samples of 
traditional msterials made of fibreglass and of sorbent 
materials mad« of fibreglass according to the present 
invention . 
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It wes observed that it is possible to use 
mineral fibres, for example fibreglass, in association 
with absorbert polymeric materials in order to form 
sorbent matsrials. The sorbent mat^-.rials are 
5 particularly useful for the absorption of fe'ater and of 
aqueous liquids. Depending on the composition of the 
polymeric ps.rticles/ the inflammability of the 
materials of the invention may be reduced in comparison 
with traditional absorbent materials comprifjing fibres. 

10 The sorbent materials of the present invention offer 
in^roved sorp.tion compared with traditional fibrous 
absorbent materials and traditional absorbent materials 
containing abs.orbent particles. 

The torm "^^sorbent" has the same meaning as in 

15 the first variant (the absorption of a liquid means 
that the liqu;.d penetrates inside the sorbent material, 
whereas the adsorption of a liquid means that the 
liquid is attracted and maintained at the surface of 
the sorbent msterial) . 

20 The sorbent materials of the presert invention 

may be called ^'super-sorbent" . The term ^"super-sorbent" 
designates raacerials comprising sorbent particles, in 
addition to sorbent materials made of mineral fibres 
(fibreglass), and may absorb several times their 

25 weight, such as 10 or fifteen times their weight, of 
liquid. The s<»rbent particles offer an imprc'ved sorbent 
power compared with the materials made of mineral 
fibres alone. 

Figure 8 illustrates a mass of sorbent material 

30 made of fibreglass 110 in accordance with the present 
invention, in contact with and adsorbing a quantity of 
water 12 placs'd on a solid substrate 14. Th€- fibreglass 
110 may comprise a mass of unbound bulk fifcreglass, or 
bound fibreglass, such as an insulation Layer. Bulk 

35 mineral fibres are commercially available, tor example, 
in the form of fibreglass (or rock fibre) insulation 
commonly call sd ^"'blowing wool" insulation. The bound 
fibrous material may comprise a binder such as a 
hardened phenolic binder or the like (this binder is 
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generally der:.ved from the drying and the c;rosslinking 
of aqueous -basied sizing compositions contairing a resin 
based on phenol, formaldehyde and genercilly urea) . 
Examples of appropriate fibrous materials intended to 
5 be used in accordance with the present invention 
comprise a blowing insulation Insul-Safe III® 
manufactured by Certain Teed Corporation of Valley 
Forge, PA; a blowing insulation Rich-R™ manufactured by 
Johns Manville of Denver, CO; and an insulation 

10 Thermacube"*** manufactured by Owens -Corninc Corp. of 
Toledo, OH. Tue sorbent material made of mineral wool 
of the invent.'.on comprises, in addition, a quantity of 
hydrophilic sorbent particles 16 dispersed in the whole 
mass of fibres. If it is desired, the sorbert materials 

15 of the invention may be placed in a sock or an arrow, 
and the fibireglass material may be shredded, as 
described in American Patent No. 5,215,407, the 
disclosure of which is integrally incorporated into the 
present application by way of reference. If it is 

20 desired, the uaterials may also comprise particles of 
additional materials, such as cork or polyst/rene foam. 

For the particles 16, it is possible to use any 
commercially available hydrophilic particulate material 
capable of absorbing several times its weight of water 

25 or of aqueous solution, preferably at least about 10 to 
about 100 times its weight. For example, the particles 
16 may comprise modified starches or acrylic polymers 
of high molecular weight containing hydrophilic groups, 
such as those described in American Patent 

30 No. 4,429,001, the disclosure of which is integrally 
incorporated into the present by way of reference. 
American Patsnt No. 4,42 9,001 describtss sorbent 
particles composed of modified dietary sl:arches and 
acrylic polymsrs of high molecular weight containing 

35 hydrophilic groups for the purpose of absorbing water, 
and absorbent alkylstyrene particles for the purpose of 
absorbing liquids other than water. Other appropriate 
particles are described in Americiin Patent 
No. 3,670,731, the disclosure of which is integrally 
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incorporated into the present by way of reference . 
American Patent No. 3, 670,731 describes tihe use of 
particles composed of a colloidal maucrial, in 
combination with a supporting sheet, for the purpose of 
5 sorbing fluids , The colloidal material is ccraposed of a 
hydrocoiloidal polymer having a particular degree of 
crosslinking, such that it is insoluble in water but 
swells when it absorbs liquid. The polymers described 
comprise crcisslinked polyacrylamides, crosslinked 

10 sulphonated polystyrene and mixtures thereof. Still 
other appropriate particles comprise crosslinked 
polymethacrylates and polyacrylates, and crosslinked 
acrylate/methacrylate copolymers. Other appropriate 
polymeric matesrials suitable for the particles used in 

15 the present invention are polymers formed from acrylic 
acid or its salts, copolymerized with at least one 
other hydrophilic monomer, and other polymeis described 
in American Patent No. 4,914,170, the di;5closure of 
which is integrally incorporated into the present by 

20 way of refertmce. Crosslinked polyacrylato particles 
useful in ths methods and the compositions of the 
present invection comprise those sold ty Emerging 
Technologies Inc. of Greensboro, N.C. 

When particles are used in combination with 

25 fibreglass materials in the methods and compositions of 
the present invention, the preferred quantity of 
particles will in general be determined by factors such 
as the desired absorbent power, as a compromise with 
the cost. For example, the quantity of particles used 

30 may be about .'j per cent by weight to about 20 per cent 
by weight (occasionally up to 40% b/ weight), 
preferably al)OUt 10 per cent by weight to about 
15 per cent by weight, relative to the weight of the 
fibrous material. The particle size is not critical and 

35 may have for example a mean diameter of eitaout 50 to 
about 3000 micrometres, preferably of about 75 to 
1500 micrometres. Although the illustrative size ranges 
are provided £s mean diameters, it is not necessary for 
the particles to be spherical. On the coitrary, the 
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particles may be in any form and, in the c;ase of non- 
spherical pai'ticles, the illustrative mean diameters 
cited above designate the largest size of a 
nonspherical particle. A mixture of two types of 
5 particles or aore may be used. 

The particles 16 may be combined vith mineral 
fibres 10 by imy method known to persons sk:.lled in the 
art for the essentially uniform dispersion of the 
particles in uhe whole mass of fibres. For example, the 

10 particles 16 and the fibreglass 10 may be conjointly 
placed in a \'essel (not illustrated) , the vessel then 
being vigorously stirred for a sufficient period to 
impregnate this fibreglass with particles. The duration 
and intensity of stirring will vary accor<iing to the 

15 fibrous densi -y of the fibreglass 10 and ihe size of 
the particles 16. As a variant, the fibreglass 10 may 
be impregnatesd with particles 16 at tlr.e time of 
manufacture i'l a manner similar to that disclosed in 
American Pate:it No. 3,670,731. However, the particles 

20 16 are prefei-ably incorporated into fibrecflass 10 by 
stirring at a speed and for a duration which are 
sufficient tD disperse the particles essentially 
uniformly in the whole fibrous matrix. 

The p.resent invention, in its second variant, 

25 is further d<iscribed in the following examples. The 
examples are purely illustrative of the present 
invention and should not be interpreted as 1 imiting the 
scope of the invention in any way. 

30 Tests were carried out comparing the sorbent 

power of bulk and bound traditional minfsral fibres 
(fibreglass) 10 and of bulk and bound sorbent 
fibreglass IIC . Four samples were prepared, each sample 
comprising 30 grams of fibreglass. The unbound and 

35 bound sample.'S 110 comprised in addition 4 grams 
(13.3 per cen:. by weight, relative to the weight of 
fibreglass) of crosslinked polyacrylate piirticles 16 
from Emerging Technologies Inc. of Greenisboro, N.C. 
Each of the four samples was placed in a tank filled 
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with water. Each sample was allowed to sorb the water 
until it was completely saturated. Next, the samples 
were placed on a screen having a mesh o£ H inch and 
they were allowed to drain freely. After fd.ve minutes, 
5 the samples were removed from the screens and weighed 
in order to determine the total quantity of water 
retained by es.ch sample. 

The results are illustrated in Figure 9. As 
illustrated, the sample containing tradii;ional bulk 

10 fibreglass 10 sorbed approximately 12 times its weight 
of water, whereas the sample containing bull: fibreglass 
110 and particles according to the present invention 
sorbed about 15 times its weight of water. The sample 
containing traditional bound batting glass fibres 10 

15 sorbed approximately 28 times its weight of water, 
whereas the sample containing bound batting glass 
fibres 110 and particles according to the present 
invention sorbed approximately 33 times it;? weight of 
water . 

20 More 'generally, the unbound fibrous materials 

combined with particles according to the invention are 
capable of aljsorbing between 10 and 20 -imes their 
weight of water, whereas the bound fibrous materials 
combined with the same particles are capable of 

25 absorbing between 20 and 40 times their weight of 
water . 

Thus, Figure 9 illustrates thij improved 
capacity of bulk and bound fibreglass ma';erials 110 
modified with particles 116 in accordance with the 

30 present invention, in its second variant, tc sorb water 
compared with the capacity of traditional bulk and 
bound fibreglass materials. 

The sc-rbent materials of the present invention, 
in its second variant, may be used, for example, for 

35 cleaning spiiJ.s of water-soluble pollutants in a sheet 
of water. When they are used to remove a we.ter-soluble 
polluting mat«trial discharged in a body of water, the 
sorbent materials may be simply thrown over the spill, 
the polluting material thus being rapidly scrbed at the 
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same time as its aqueous solvent. The same method may 
be used when the polluting materials are in aqueous 
solution and .are discharged over land structures. When 
the spill is land-based and the polluting material is 
5 not dilute, tlie polluting material may be ciluted with 
water before sipreading the sorbing material over it, in 
order to ensure complete sorption of tho polluting 
material . 

It Is understood that these various 

10 modifications of the details, including of the 
materials, which have been described and illustrated 
above in ordec to explain the nature of the invention 
in this secor.d variant, may be performed by persons 
skilled in the art without departing from the 

15 principles and from the scope of the invention. 
Although the invention has been described in terns of 
illustrative embodiments, it is not limited thereto. On 
the contrary, the appended claims should generally be 
interpreted as including other variants and embodiments 

20 of the invention which may be performed by persons 
skilled in the^ art without departing from the scope and 
the range of equivalents of the invention. 

The fibrous material with particles according 
to the second variant of the invention can thus ^'sorb" 

25 a quantity of water-soluble pollutants, in particular 
industrial liquid effluents, paints, cooJ.ing liquid 
used in vehicles, industrial waste from elesctroplating 
or from the refining of gold. The invention is also 
effective with respect to numerous nonaqueovs solvents, 

30 in particular chlorinated solvents such as 
trichloroethylene . 



